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Socio-demographic characteristics, sexual and test-seeking behaviours amongst 
men who have sex with both men and women: results from a bio-behavioural 






Within the MSM population, Men who have Sex with both Men and Women 
(MSMW) are identified as a high-risk group both worldwide and in Europe. 
Objectives: In a multi-centred bio-behavioural cross-sectional study, we aimed to 
assess the relationship(s) between socio-demographic factors, stigma, sexual 
behavioural patterns, test seeking behaviour and sero-status amongst MSMW. A 
multi-level analysis was conducted to identify factors associated with being MSMW 
versus Men who have Sex with Men Only (MSMO). A total of 4,901 MSM were 
enrolled across the 13 study sites. Participants were categorised as MSMW in the 
12.64% of the cases. Factors such as educational status, perceived homonegativity, 
testing facilities knowledge and HIV testing lifetime seem to be relevant factors when 
characterising the MSMW group. The results highlight the vulnerability of MSMW 
and the wide spectrum of risky behavioural and psycho-social patterns, particularly in 







Los Hombres que tienen Sexo con Hombres y Mujeres (HSHM) son un grupo de 
población de alto riesgo dentro de los HSH. Evaluar la relación entre factores socio-
demográficos, estigma, patrones de conducta sexual y de búsqueda de la prueba y el 
estado serológico de los HSHM. Estudio bio-conductual multicéntrico transversal. 
Análisis multinivel para identificar factores asociados con ser HSHM respecto a los 
Hombres que Sólo tienen Sexo con Hombres. Se reclutaron 4.901 HSH en 13 
ciudades, siendo un 12,64% HSHM. El nivel educativo, la homonegatividad 
percibida, el conocimiento de los lugares de realización de la prueba y la prueba del 
VIH alguna vez son factores relevantes para caracterizar los HSHM. Los resultados 
subrayan la vulnerabilidad de los HSHM y la diversidad de conductas y patrones 
psicosociales de riesgo, particularmente en términos de la prueba del VIH, visibilidad 










Despite concerted public health efforts, the HIV epidemic is still expanding in many 
countries especially amongst MSM communities (1). Although there are many factors 
both individual and structural that are likely to impact on this dynamic, one of the 
most relevant facilitating factors is the high number of UAI partners amongst the 
MSM population (2) (3). 
Within the MSM population, bisexual males or Men who have Sex with both Men 
and Women (MSMW, also referred to as behaviourally bisexual men) are identified 
as a high-risk group both worldwide and in Europe (4) (5) (6). This is because 
MSMW represent a sub-group with both behavioural and psycho-social 
vulnerabilities (7) (8) compared to Men who have Sex with Men Only (MSMO).  
Psychosocial factors can play a crucial role in determining MSMW vulnerability, 
particularly in terms of risk behaviour, and for these reasons this sub-population can 
be identified as a priority population for targeted HIV and STI prevention 
interventions (9) (10).  
In addition, and from a purely epidemiological perspective, arguably MSMW may 
also represent a critical priority group because of their potential “bridging role” for 
STIs and HIV; a view that has been expressed previously in a number of studies (11) 
(12) (13). A better understanding of the behavioural patterns of this population may 
therefore represent a key factor for reducing the potential transmission of HIV and 
other STIs within the target population and also to women, who are less likely to 




In terms of behavioural risk patterns, some studies suggest that there is a lower 
prevalence of HIV infection amongst MSMW compared to those reporting only sex 
with men, on the basis that MSMW seem to be more likely to use a condom with male 
partners and less likely to engage in receptive anal sex compared to MSMO (14) (15) 
(16) (17). On the contrary however, other more recent studies have found that 
MSMW are more likely to be infected with HIV compared with both heterosexual 
men and MSMO (7). Furthermore, it has been reported that MSMW who are in a 
relationship with a female partner are more likely to have unprotected sex with male 
and female partners and consequently, are also more likely to acquire STIs (7) (18).  
 
Due to such behavioural risk patterns, HIV testing practices represent a crucial factor 
for MSMW. Indeed, current evidence shows that MSMW are less likely to seek HIV 
testing compared to MSMO (19) (20). Further research is therefore needed to 
understand better and assess not only the patterns of attitudes concerning health 
seeking behaviours such as HIV testing, but also the entire risk-behaviour spectrum 
amongst this specific population.  
Disclosure of sexual orientation may represent another potential risk factor for HIV-
related behaviours with particular relevance to bisexual men, even compared to gay 
men (22). Non-disclosure of sexual orientation amongst MSMW has been attributed 
to high levels of perceived stigma, as well as certain legal, cultural, and social norms 
(22). Such barriers to disclosure have been argued to drive MSMW underground and 
place them out of reach of HIV-preventative services, knowledges, and behaviours, 
thereby increasing their risk for HIV infection (23) (24).  
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Despite a number of studies in the literature focusing on MSMW, this group 
nevertheless continues to represent a hard-to-reach and relatively unknown sub-
population within the MSM community for two main reasons. First, the different 
categorisations of MSMW that have been proposed and adopted in previous studies, 
mean that it is difficult to gain reliable and valid surveillance data for this population. 
Second, the different sampling approaches that have been adopted to then enrol these 
MSMW (categorised in diverse ways) to epidemiological surveys means that data are 
not necessarily always comparable. 
 
In terms of MSMW categorisation, public health research on HIV/STI and sexual 
health amongst bisexual men has relied traditionally on behavioural and identity-
related definitions to assess this population. Yet, defining bisexuality purely on the 
basis of self-identity can lead to a misclassification if the actual behaviour is not 
considered (9). Furthermore, a definition of bisexuality based purely on actual 
behaviour can lead to an underestimation of those who self-identify as bisexual but 
who have not had sex with a male/female partner over the period of time investigated 
by a survey methodology. Therefore in some studies, a combination of the two 
definitions or categorisations (behavioural-based or identity-based) has been used 
(25). 
 
Linked to MSMW categorisation, in terms of sampling approaches and subsequent 
recruitment, behaviourally bisexual men represent a difficult target population to 
reach because they might not necessarily identify as being members of the gay or 
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bisexual community and therefore may arguably be less likely to participate in 
research studies or surveys targeting MSM. Consequently, two sampling 
methodologies currently defined as the ‘gold-standard’ for conducting bio-
behavioural surveys targeting hard-to-reach population such as MSM have been 
advocated including venue based methods such as Time and Location Sampling, 
(TLS), and network-based approaches such as Respondent-Driven Sampling (RDS). 
Indeed, previous studies have demonstrated that TLS and RDS are effective in 
recruiting diverse samples of MSM (sub)populations (4) (26). The strengths of these 
sampling methodologies lie in: (i) the possibility of recruiting participants who are 
present in the study area (whether they identify themselves as members of the gay or 
bisexual community or not) and; (ii) the possibility to enrol participants whom might 
not be in contact with health and/or other social care services, therefore providing 
researchers with a unique snapshot of the current community(ies) of MSM in the 
given study area relative to other sampling approaches. 
 
Sialon II 
The Sialon II project co-funded by the European Commission under the Second 
Programme of Community Action in the Field of Health (2008-2013), was a multi-
centre biological and behavioural cross-sectional survey carried out across 13 
European cities including: Brussels (Belgium), Sofia (Bulgaria), Hamburg 
(Germany), Verona (Italy), Vilnius (Lithuania), Warsaw (Poland), Lisbon (Portugal), 
Bucharest (Romania), Bratislava (Slovakia), Ljubljana (Slovenia), Barcelona (Spain), 
Stockholm (Sweden), and Brighton (UK).  
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The project brought together governmental and non-governmental experiences and 
perspectives from groups ranging from the European Union, ECDC, the WHO, and 
UNAIDS to local public health institutions, universities, and gay associations. The 
project also built on the experiences gained through the previously conducted EU-
funded Sialon I study (3). In Sialon II, the adoption of TLS and RDS meant that the 
project was able to recruit diverse sub-populations of MSM in the study cities 
including MSMW, but also MSM who inject drugs, MSM sex workers, MSM 
immigrants, and MSM tourists.  
 
The purpose of this paper is to assess the relation between socio-demographic factors 
(such as area of residence, educational status), stigma (perceived stigma, level of 
‘outness’), sexual behavioural patterns (number and type of partners and sexual 
practice), health care service utilisation and test seeking behaviour, as well as sero-
status amongst behaviourally identified MSMW, in order to be able to identify factors 
associated with being MSMW versus MSMO. The aim is to provide a better 
understanding of the factors associated with health-relevant behavioural patterns, with 
particular reference to HIV test-seeking behaviour amongst this specific sub-group. 
Based on previous research, we hypothesise that MSMW will be less open about their 
sexual orientation and will perceive higher levels of stigma compared to MSMO (24) 
(22). We assume that MSMW’s sexual behavioural patterns will differ significantly 
from those of MSMO, including higher levels of non-steady male partners (27), lower 
levels of testing (19), and poorer knowledge of testing facilities compared to MSMO 
(19). We also assume that age may play a significant role in characterising MSMW 
compared to MSMO: the probability of having sex with men and women might 
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decrease with increasing age, probably due to a potential ‘stabilisation’ of sexual 
identity or sexual preferences (even if this phenomenon represents a controversial 
issue within the scientific community) (28). 
Due to the unique sample from which the present analysis are based upon, and 
because of the distinctive characteristics of the Sialon II survey (i.e. TLS and RDS 
methodologies, common protocols, and testing algorithms), results presented in this 
paper may offer unique insights for more effective prevention campaigns tailored to 
MSMW, with the aim of both tackling the HIV epidemic amongst male partners and 






Sialon II was a multi-centre biological and behavioural cross-sectional survey carried 
out across 13 European cities. Detailed study procedures as well as bio-behavioural 
data collection and testing methodologies have been presented elsewhere (26).  
 
Study population  
Participants were individuals present in the study cities at the moment of data 
collection who met the following inclusion criteria: having had any kind of sex with 
another man during the previous 12 months before the enrolment; agreeing to 
participate in the study, and; agreeing to donate either an oral fluid or blood specimen.  
 
Enrolment  
Time-Location Sampling (TLS) and Respondent Driven Sampling (RDS) were used 
to recruit study participants. According to the methodology for carrying out surveys 
using these sampling approaches (32) (33), preliminary formative research was 
conducted in each survey site prior to data collection taking place. Formative research 
comprised activities to assess: (i) prevention needs of local MSM populations 
including an overview of local (e.g. NGO) experiences in prevention activities and 
behavioural and/or biological data collection in the study sites; (ii) age-groups to be 
considered in the survey implementation (using data and information from previous 
studies where possible); (iii) availability of commercial venues and/or cruising 
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settings in light of TLS survey implementation; (iv) social networks/seeds and 
appropriateness of incentive strategies in light of RDS survey implementation; (v) 
existence and levels of HIV testing services; (vi) levels of stigma and general data 
regarding the MSM population for the given study area (i.e. desk-based research using 
data and information from previous studies where possible).  
 
The Sialon II survey was implemented using the same methodology (i.e. protocols, 
laboratory algorithms etc.) in each of the 13 study sites (26). A total of 5,200 




A self-administered pen-and-paper questionnaire was used to collect behavioural data 
from respondents. The preliminary version of the questionnaire (designed by the 
Sialon II network in line with the GARPR indicators (1) and previous EC-funded 
European projects), was piloted amongst MSM in each study site. The English version 
of the questionnaire was then translated into the languages of the participating cities 






Laboratory testing of biological samples 
In cities where the TLS method was used, HIV antibodies were tested in oral fluid 
(OF) samples using GENSCREEN HIV 1/2 version 2, BIO-RAD. As a quality control 
for testing suitability of the samples, a total IgG antibodies ELISA test Human IgG 
ELISA Kit 1x96, Quantitative / Immunology Consultants Laboratory was used. All 
HIV-reactive samples were re-tested with Vironostika HIV Ag/Ab, Biomerieux. In 
cities where the RDS method was used, blood samples were collected and processed 
in a clinical setting (e.g. hospital, infectious disease department etc.) according to the 
local contextual procedures, and serum was extracted according to the local laboratory 
standard procedure(s). Serum samples were tested with a HIV 4th generation 
ELISA/CLIA test. Reactive results were confirmed with a Western Blot test. In line 
with the protocols, participants with HIV-positive results were provided with post-test 
counselling and referred subsequently to the local care systems for further 
management of their HIV status.  
 
Ethics 
Prior to data collection, research protocols were submitted to, and approved by, an 
appropriate institutional ethical review board in each participating city, as well as by 
the WHO Research Project Review Panel (RP2) and the WHO Research Ethics 
Review Committee (ERC) during 2012-13. A dedicated bar-code system was adopted 
in order to link anonymously the different types of data collected from participants 
(i.e. behavioural data and biological samples) as well as guarantee the anonymity and 
confidentiality of the respondents’ data. For the TLS survey, respondents who wanted 
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to collect their tests results could do so using their unique bar code ID. For the RDS 
survey where respondents were tested directly in a hospital/clinical setting, test results 





In this study, participants were identified as either behaviourally MSMW or MSMO 
based on their self-reported sexual behaviours during the last six months with male 
and/or female partners (steady and/or non-steady). Despite the limitations mentioned 
previously of a purely behaviourally based definition, this was the only possible way 




Independent variables in this study included: age (based on self-reported year of 
birth), educational status (secondary school or lower, high school or post-secondary, 
or university/higher), ‘outness’ (the extent to which participants reported being open 
about their sexual attraction towards men with others based on a five point item 
ranging from 1 “out to no-one” to 5 “out to all or almost all”; further categorised as 
“some, most or all” vs. “none or few”), origin (migrant/immigrant or visitor vs. 
native-born in the study country), type of partners (steady/non-steady), sexual practice 
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(based on the self-reported sexual behaviours in the last six months, no anal 
intercourse, anal intercourse, unprotected anal intercourse), testing facility knowledge 
(knowing where to go for HIV testing), HIV testing (lifetime and in the last 12 
months), STI testing in the last 12 months, being reached by prevention programmes 
in the last 12 months (condom distribution), and HIV status based on laboratory 
testing. Finally, perceived stigma towards gay/bisexual people was assessed using a 5-
point likert scale ranging from 1 (very negative) to 5 (very positive) regarding 
respondents’ perceptions of homophobia, through the question “In your experience, 
what is most people’s attitude towards gays or bisexuals in the following contexts?” 
across three domains: 1) work/school; 2) parents, and; 3) friends/acquaintances 
(Cronbach’s alpha .73). The scale’s range varied from a minimum of 3 to a maximum 
of 15 points (from negative to positive experiences). A reversed scoring system was 
used for a more intuitive interpretation. 
  
Data analysis 
Descriptive and bivariate analysis  
For quantitative variables, mean, median, standard deviation, Wilcoxon–Mann–
Whitney test and Kruskal–Wallis test by ranks were used. For nominal variables, 
percentages and Fisher's exact test were used. Bivariate analyses were carried out 






In order to account for the hierarchical structure of the data collected by city and the 
consequent clustering of observations within a city, a multivariable multi-level 
logistic random-intercept model was estimated (34). The multi-level analysis was 
conducted to identify factors associated with being MSMW versus MSMO as defined 
by self-reported behaviours. Predictors associated with the outcome variable with a 
probability <0.05 were considered significant. STATA Version 14.1 was used for all 






Sialon II study sample 
A total of 4,901 MSM were enrolled across the 13 study sites. TLS was used in 
Brussels, Sofia, Hamburg, Warsaw, Lisbon, Ljubljana, Barcelona, Stockholm, and 
Brighton, whilst RDS was used in Bratislava, Bucharest, Verona, and Vilnius. Table 1 
presents the number of participants enrolled in the study by city, the number of valid 
questionnaires, and the number of oral fluid samples collected and tested. In countries 
where TLS was used, 3,596 participants were enrolled, whilst in countries where RDS 
was used 1,305 were enrolled. A comprehensive description of the study sample is 
available in the Sialon II bio-behavioural survey technical report (4).  
 
Characteristics of the MSMW sample 
Participants were categorised as behaviourally bisexual men (MSMW) in 589 cases 
(12.64% of the total sample). The mean age for this sub-population was not 
statistically different from the MSMO sub-sample (Table 2).  
In terms of residence area, similar patterns were recorded both for MSMW and 
MSMO, whilst when considering education MSMW were significantly less likely to 
hold a university degree or higher (47.44%), compared to MSMO (56.79%) (p<0.05),  
In terms of ‘outness’, that is the extent to which participants are open about their 
sexual attraction to men with others, there was a substantial difference between the 
two groups (p<.05). MSMW reported being significantly less ‘out’ (39.46 % for the 
category “some, most or all”) compared to MSMO (75.08 %).  
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In terms of origin, the number of survey participants who reported having been born 
in the city in which they were recruited was significantly lower amongst MSMW 
compared to MSMO (p<0.05).   
When considering the type of sexual partners, MSMW reported a relatively higher 
number of non-steady sexual partners (p=0.05) and occasions in which they had had 
unprotected anal intercourse in the last six months compared to MSMO (p<0.05).  
Knowledge of testing facilities showed a significant variation between those classified 
as MSMW (87.89%) compared to MSMO (94.74%) (p<0.05). A similar pattern was 
also apparent for lifetime HIV testing (p<0.05).  
In terms of prevention programmes (i.e. being reached by prevention programmes 
such as free condom distribution in the last 12 months), parallel patterns were 
recorded for the two groups. MSMW indicated that they were reached by prevention 
programmes in 58.80% of cases, whilst 63.55% of MSMO reported this (p=0.4). 
However, MSMW were less likely than MSMO to report testing for STIs (other than 
HIV) in the last 12 months (p<0.05). A similar pattern was also observed when 
considering HIV testing over the last 12 months. 50.97% of MSMW were tested for 
HIV in the previous 12 months compared to 57.96% of MSMO (p<0.05).  
Regarding biologically-measured HIV sero-status, there was no significant difference 
regarding odds of infection between the two groups (p=0.14): MSMW 8.92% versus 
MSMO (10.86%). Finally, in terms of respondents’ perceived stigma towards 





Characterising MSMW (multilevel multivariate model) 
Results from the multivariate model are shown in Table 3. Not all predictors initially 
identified through the bivariate analyses and included in the model were significantly 
associated with the dependent variable, namely being MSMW. The final estimated 
model based on a random intercept at city level, resulted as the best possible one. In 
fact, the inclusion of random slopes for other predictors did not provide any additional 
improvement of the model. 
Area of residence did not play a significant role in differentiating MSMW from 
MSMO nor did participants’ education or origin (being a migrant, immigrant or 
visitor vs. being native-born in the study country) (p>0.05). In addition, being reached 
by prevention programmes and testing behaviours in the last 12 months (HIV and STI 
testing), as well as HIV status based on laboratory testing – which were statistically 
significant (p<0.05) when considered separately – were not significantly associated 
with the dependent variable once included in the model.  
In contrast, being ‘out’ regarding sexual attraction to other men represented a 
significant factor in differentiating between the two groups. Participants who only 
reported being ‘out’ with “none or few” people, were nearly four times as likely to 
report having practised sex with both women and men (OR = 3.60; p<0.05) compared 
to those who reported being ‘out’ to “most or all”. This indicates that MSMW were 
less open about their own sexual orientation compared to MSMO. 
In terms of sexual partners, MSMW were also more likely to report sexual relations 
with non-steady partners in the last six months (OR = 1.65; p<0.05). Considering the 
type of sexual practice adopted in the six months before the enrolment period, 
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MSMW were more likely to report UAI with men (OR = 0.44; p<0.05) compared to 
MSMO.  
Being knowledgeable about testing facilities was significantly associated with a 
reduced odds of being MSMW (OR = 0.63; p<0.05), suggesting that MSMO were 
better informed regarding services providing voluntary counselling and testing (VCT) 
compared to MSMW.  
The multilevel multivariate model showed lower odds of being MSMW when 
predicting from “at least once lifetime HIV testing” versus never having been tested 
(OR = 0.69; p<0.05). This suggests that MSMW were less likely than MSMO to have 
tested for HIV when considering lifetime HIV testing history.  
Participants perceiving a friendlier environment (less stigma) for gay and bisexual 
people were more likely to be MSMO than MSMW. The score of people’s attitude on 
the gay/bisexual scale was positively associated with being MSMW with an OR of 
1.11 (p<0.05) showing that the higher the negative perception the higher the odds of 
having sex with both men and women. The predicted probability of reporting sex with 
both men and women increased as perceived stigma increased; however, when we 
combined the effect of the perceived stigma and ‘outness’, the model predicted 
different marginal probabilities as shown in Figure 1. The predicted probability of 
having sex with both men and women, increases independently with an increase in 
negative attitude perception; however when the variable of being ‘out’ or not is 
included, the increase in the number of men declaring MSMW increases steeply. 
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Finally, with regards to age, the model showed a decrease in the odds of being 
MSMW (OR = 0.99; p<0.05) as age increased, meaning that MSMW were more 




This study offers a valuable characterisation of MSMW which can usefully inform 
preventative actions targeting this relatively sizeable sub-group of the sexual minority 
population (Schrimshaw, 2016; Pachankis, Cochran, and Mays, 2015). Furthermore, 
the use of up-to-date sampling methodologies for bio-behavioural surveys (TLS-RDS) 
provides further strength to the study results in reaching the MSM population 
subgroups (particularly with RDS), therefore overcoming some of the most relevant 
limitations in previous studies targeting this specific group.  
According to our findings, MSMW appear to be characterised by a low level of 
‘outness’, that is, they tend to be less open with family, friends, and co-workers about 
their own sexual attraction compared to MSMO. Although this finding has been 
reported in other studies, it should be noted that such studies were in some cases 
targeting MSMW from specific ethnic minority groups, such as bisexual black men in 
the US (35) (7) (36), whereas data on MSMW from a large multi-site bio-behavioural 
survey implemented in European sites are lacking.  
Considering information on testing facilities, MSMW report less knowledge of HIV 
testing services compared to MSMO (37). This result is in line with recent research 
which documents that MSMW have an increased vulnerability that can potentially 
lead to a higher risk of infection (29). This could partially be related to the ‘stigma’ 
perceived by MSMW who do not consider themselves part of gay or bisexual 
communities, and which may therefore not only reduce the likelihood of such MSMW 
from being exposed to information on testing facilities (thus reducing HIV/STI testing 
uptake) but may also lead to MSMW to perceive themselves as being at a lower risk 
of acquiring HIV/STIs compared to MSMO (38). 
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In terms of testing, the model shows that participants who tested at least once for HIV 
in their lifetime were less likely to be MSMW than MSMO. Linking to the previous 
point of MSMW possibly not perceiving themselves as being ‘at-risk, this result is in 
line with the findings from previous studies (29) (9) and may have potential critical 
impacts in terms of HIV positivity knowledge and a resulting bridging effect. Results 
on types of sexual partners seem to confirm this risk, also taking into account the fact 
that MSMW are more prone to report sexual encounters with non-steady partners 
compared to MSMO: this association has been confirmed in the present analysis as 
well as in other publications (25).  
When considering sexual practices, our findings indicate that MSMW are less likely 
to engage in UAI compared to MSMO. This finding represents the core output of this 
analysis, considering the current debate on this matter. In fact, some studies confirm 
the relatively low level of UAI amongst the MSMW compared to MSMO (39) (14) 
(15) (16) (17), where they are reported as engaging in less risky behaviour (7) (18). In 
addition, the model clearly indicates a decrease in the odds of practicing sex with both 
men and women with an increase in age that can perhaps partially be related to the 
‘stabilisation’ of sexual preferences. 
Taking into account the associations with perceived stigma towards gay/bisexual 
individuals, MSMW in the present sample seem to perceive a more stigmatising 
environment, which might increase reluctance to disclose sexual orientation and thus 
impact on access to testing facilities (19). 
The results of the present study have important implications for MSMWs’ health and 
prevention actions as they show the importance of stigma as negative factor for 
disclosing sexual orientation and/or sexual identity; a key factor for communicating 
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with both types of partners (male/female) such as assessing risk and, discussing 
possible risk-reduction strategies. Indeed these findings are in line with the broader 
research evidence which suggests disclosure of sexual orientation by MSMW to their 
male and female partners may facilitate negotiations concerning risk-reduction (27). 
Specific programmes tailored to MSMW promoting HIV prevention and encouraging 
regular HIV testing amongst this target group, may therefore be necessary in 
contributing to the reduction of HIV acquisition and onward transmission. Particularly 
when delivering sexuality-related counselling, as one of the critical interventions to 
promote well-being through increasing self-esteem, self-regulation and self-efficacy 
(40) (41) (42), these factors should be considered carefully. In the case of counselling 
offered to MSMW, particular attention should be paid to multiple partnerships and 
related communication/disclosures.  
Bearing in mind that the social environment contributes greatly to shaping individual 
behaviours, an additional implication relates to the so-called macro level, that is, a 
‘double-stigma’ from both gay and heterosexual communities (43). The fact that 
MSMW seem to be less open regarding their sexual orientation compared to MSMO 
could potentially be due to and/or lead to such possible ‘double-stigma’ (9). 
Consequently, a high level of experienced psychosocial vulnerability (e.g. lower 
levels of perceived social support from both members of the gay and heterosexual 
communities in general) could also be expected in this specific population (9). 
Therefore it seems extremely important to identify specific contextual actions that 
ultimately can lead to the promotion of better social contexts for MSM in general and 
MSMW in particular. This might represent a crucial factor when considering the 
global health of MSMW, as low levels of perceived social support from family and 
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friends generally lead to negative effects on physical and mental health (44). This lack 
of perceived support from a community or a social group might be particularly 
relevant for MSMW, as they may not identify themselves as members of either 
heterosexual or gay communities (45). Therefore, promoting settings and socio-
cultural environments that are not only gay-friendly, but also open to a multifaceted 
range of sexual identities and orientations might be a key factor in promoting well-
being and sexual health also amongst MSMW.  
Notwithstanding the strengths of the Sialon II survey, namely the use of the gold- 
standard methodologies for bio-behavioural data collection amongst hard to reach 
populations and the characteristics of the overall survey sample, results must be 
interpreted in light of certain limitations.  
Excluding the data related to laboratory testing and that obtained through automated 
procedures, information collected via self-administered pen-and-paper questionnaires 
is subject to recall bias, especially for recall of specific sexual practices.  
In terms of sampling methodology, despite the fact that both TLS and RDS represent 
the current state-of-the-art approaches to implementing bio-behavioural studies 
targeting hard-to-reach populations such as MSM, the sampling methods adopted 
could have had an impact on the representativeness of the sample in the study sites. 
Moreover, web-based recruitment methods have not been taken into account, with the 
potential underrepresentation of a sub-population of MSM relying only on web and 
mobile phone ‘Apps’ for sexual encounters.  
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The generalisability of the findings may be limited by contextual factors (such as 
legislation/local policy, social norms) not included or measured in this survey, which 
characterise the gay communities in the selected study cites. 
In addition, participants were identified as behaviourally MSMW or MSMO using 
their self-reported sexual behaviour during the last six months with male or female 
partners (steady and/or non-steady), rather than referring to the self-reported sexual 
identity or sexual orientation.  
An additional limitation could be the lack of sexual identity/sexual orientation items 
investigated in the survey. Sexual self-identity can be extremely informative (23), as it 
might be influenced by contextual factors (e.g. stigma, self-disclosure) (13) and 
therefore provide indirect information of unobserved factors influencing individual 
behaviour.  
The results presented in this article can not only inform actions and prevention 
campaigns in the surveyed cities, but considering the different geographical areas of 
Europe, they may also be useful for the broader European context. To our knowledge, 
Sialon II is the only multi-site integrated bio-behavioural survey of its kind to have 
been implemented in the EU, and the results presented here therefore can add to an 






Over the years, a sometimes limited focus on MSMW characterisation has been 
reported in epidemiological research. This lacuna could be due partially to the fact 
that the bisexuality definition and psycho-social and behavioural implications seem to 
represent a critical issue from a theoretical viewpoint (46), and also because of a 
greater emphasis on analysing the potential bridging effect rather than on profiling the 
MSMW population in itself with its specific health needs (25).  
These survey results corroborate insights from other studies (9) (7), highlighting the 
elevated vulnerability of MSMW and the wide spectrum of potentially risky 
behavioural and psycho-social patterns, particularly in terms of HIV testing, 
‘outness’, and perceived stigma.  
Addressing the distinctive spectrum of MSMW’s sexual health needs and 
characteristics appears to be both quite challenging and urgent from a public health 
perspective. Promoting sexual health and preventing risky behaviours, such as low 
levels of HIV testing, with purposefully designed campaigns might prevent severe 
consequences both for the MSMW group in itself and for other sub-populations, such 
as female partners of MSMW (7).  
Further research is needed to understand better the behavioural patterns and 
prevention needs of this specific population, as well as disclosure dynamics, 
clarifying in particular (i) the behavioural and psychological patterns which 
characterise MSMW, (ii) the unique mental concerns reported by MSMW compared 
to MSMO, and (ii) the relation between mental health and stigmatising contexts at the 
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 Table 1. Number of valid and invalid questionnaires and valid samples collected 










Barcelona 408 402 1.5 400 
Bratislava 400 400 0 400 
Brighton 418 411 1.7 402 
Brussels 406 391 3.7 379 
Bucharest 183 183 0 183 
Hamburg 408 407 0.2 390 
Lisbon 409 408 0.2 371 
Ljubljana 416 394 5.3 347 
Sofia 411 411 0 361 
Stockholm 377 366 2.9 356 
Verona 400 400 0 400 
Vilnius 322 322 0 322 















Table 2. Percent of MSM with various characteristics, by sexual identification 
(bivariate analysis) 
Characteristic MSMW (n = 589) MSMO (n = 4,069) P value 
 Age     0.11 
 Mean 32.55  34.44   
 Median 31  32   
 St. Dev. 10.72  11.11   
Area of residence     0.10 
 Outside the study city 164 28.23 % 1,104 27.37 %  
 In the study city 417 71.77 % 2,929 72.63 %  
Educational status     0.00 
 High school or lower 298 52.56 % 1,724 43.21 %  
 Degree or higher 269 47.44 % 2,266 56.79 %  
Out-ness     0.00 
 Some, most or all 219 39.46 % 2,968 75.08 %  
 None or few 336 60.54 % 985 24.92 %  
Origin     0.01 
 Foreigner 107 18.23 % 686 16.91 %  
 Native-born  480 81.77 % 3,371 83.09 %  
Non-steady partners 452 88.45 % 3.126 84.46 % 0.05 
Sexual practice      
 No Anal Intercourse 157 26.66 % 594 14.60 %  
 Anal Intercourse 134 22.75 % 988 24.28 % 0.00 
 Unprotected Anal 
Intercourse 
298 50.59 % 2,487 61.12 % 0.00 
Testing facilities 
knowledge 
501 87.89 % 3,745 94.74 % 0.00 
HIV testing (lifetime) 351 65.36 % 2,941 79.06 % 0.00 
Being reached by 
prevention programmes 
(condom distribution) in 
the last 12 months 
334 58.80 % 2,516 63.55 % 0.40 
STI testing in the last 12 
months 
254 43.87 % 2,010 50.81 % 0.03 
HIV test in the last 12 
months 
288 50.97 % 2,258 57.96 % 0.01 
HIV status (lab based) 51 8.92 % 425 10.86 % 0.14 
LGB stigma perception     0.00 
 Mean 8.99  7.63   
 Median 9  8   








Table 3. Multilevel Multivariate Model  
Dependent variable: being MSMW versus MSMO   OR 95% CI P 
Fixed part  
    
Area of residence Out-side the study city 1     
Study city 0.90 0.70 1.16 0.43 
Educational status Secondary school (high school) or lower 1     
University or higher 0.80 0.63 1.03 0.08 
Out-ness Some, most or all 1     
None or few  3.60 2.79 4.65 0.00 
Origin Emigrant/immigrant or visitor 1     
Native-born 0.80 0.58 1.10 0.17 
Non-steady partner No 1    
 Yes 1.65 1.14 2.38 0.01 
Sexual practice No Anal Intercourse 1    
 Anal Intercourse 0.51 0.36 0.73 0.00 
 Unprotected Anal Intercourse 0.44 0.32 0.60 0.00 
Testing facility knowledge No 1     
Yes 0.63 0.43 0.93 0.02 
HIV Testing (lifetime) Never tested  1    
 Tested at least once 0.69 0.49 0.97 0.04 
Being reached by prevention programmes (condom 
distribution) in the last 12 months 
No 
1    
 Yes  1.07 0.83 1.37 0.60 
STI testing in the last 12 months No 1    
 Yes 0.94 0.67 1.32 0.71 
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HIV testing in the last 12 months No 1    
 Yes 1.29 0.88 1.89 0.19 
HIV status (lab based) Non-reactive 1    
 Reactive 1.00 0.66 1.50 0.99 
LGB stigma perception  1.11 1.05 1.16 0.00 
Age   0.99 0.98 1.00 0.04 
Const.   0.15 0.07 0.35 0.00 
Random part  
   
 
City     
 
  σ2 0.08 0.02 0.31   












Figure 1: Plots of marginal predicted probabilities of MSMW and perceived attitudes towards gay/bisexual men scale by out-ness and 
city 
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